Purpose: To evaluate the characteristics of the bronchiectasis in diffuse panbronchiolitis using HRCT.
Journ al of the Korean Radiologica l Society, 1994 : 30( 6) : 1039-1044 the bronchiectasis in DPB and to determine if there is in diffuse panbronchi 이 itis with assessment of the any suggestion about the nature of the airway disease findings of HRC T. 
MATERIALS and METHODS
The study group consisted of 12 patients(tive men and seven women) , who ranged in age from 20 to 57 years(mean 33 years). The diagnosis was based on the cl inical , functional , and radiologic criteria of Homma et al (1) and HRCT (Table 1) . AII cases had chronic pansinusitis. Pseudomonas aeruginosa was detected continuously in the sputum of one case. Histologic proof was obtained by means of open lung biopsy in one case. The CT scans were obtained on a Somatom Plus S(Siemens) and GE 9800(General Electric) with 1.0 to 1.5 mm collimation at 1.5-2.0 cm interval from the apex to the base ofthe lung during breath holding after full inspiration. A high spatial frequency algorithm was used for all patients. The high -resolution images were displayed at window levels appropriate for pulmonary parenchyma (1000-15001 -700 --600) . In two cases , we reviewed the bronchography films taken one year before the diagnosis of DPB. Two diagnostic radiolog ists were participated in reading of the HRCT films. The CT findings of DPB were graded with CT types reported by Akira et aI ( 2) . Several CT types seen concurrently in each case were categorized using slash(Predominant CT type/Subsidiary CT type, e. g. CT type 111/11). The extent of the involvement of DPB was divided to upper , middle and lower third lung field. We observed the laterality of the lesions. Bronchiectasis and the thickening of the bronchial wall were assessed according to the size ; large(main stem , lobar, and segmental bronchi) , medium , and small(within the range of the diameter of accompanying pulmonary artery from 1 to 2 mm) bronchi by our arb itrary classification The extent(involved lobes or segments) , the type(cystic , varicose and tubular) , and the laterality of involvement of bronchiectasis were also assessed. We correlated the findings of DPB and associated bronchiectasis with p 비 monary function test and CT types of DPB. Wilcoxon rank sum test and Mantel -Haenzel chisquare test, and Spearman correlation coefficient were used in analysis of data.
RESULTS
Of the 12 cases with DPB , four cases had CT type 11 (CT type 1111 in one , 111111 in three) , four had CTtype III(CT type 111 111 in three , III /IV in one) , and four had CTtype IV (CT type IV/III in one , IV/IV in three). None was in the CT type 1. The extent of DPB was predominant in lower lung zone, butthere were upper lung zone extension in eight cases all of which had advanced disease(CT type 111 and IV). Bilateral symmetrical involvement was found in 10 cases (Fig. 1, 2) , and there were two cases of unilateral predominant involvement (Fig, 3) .
Bronchiectasis was defined in 12 cases with the tubular type predominantly involving small and meKun 11 Kim, et al : Bronchiectasis in Diffuse Panbronchi 이 itis dium -sized bronchi. These bronchiectasis involved the proximal bronchi of the centrilobular lesions of DPB . In two cases of unilateral predominant involvement of DPB , ipsilateral involvement of tubular bronchiectasis and thickening of bronchial wall were found(one in the left lower lobe , the other in the right lower lobe). Among the eight cases(CT type 111 and IV) involving both upper lung fields with DPB , seven cases showed tubular bronchiectasis. Tubular bronchiectasis was not found in the lobar or segmental area which was not involved with bronchiolar lesion
In addition , there were cystic bronchiectases in eight cases predominantly involving right middle 10be(RM L) (n =7) (Fig. 2) . Other sitesof cystic bronchiectasis were left lower 10be(LLL) in one case and right upper lobe (RU L) anterior segment in another( combined RML lesion). The cases with cystic bronchiectasis had CT type 11 in two , CT type 111 in three , and CT type IV in three cases. Large bronchi were involved with tubular bronchiectasis only in one case , but all cases(n=12) showed thicken ing of the bronchial wal l.
In two cases , previous bronchography showed mild tubular bronchiectasis at the medium -sized bronchi , bronchiolectasis , stenosis of long segment of small airways , tapered obstruction ofthe small and medium sized bronchi , and absence of the acinar filling in the involved area. (Fig. 2, 4) There was no linear correlation between CT types and FEV1 %(p= -0.526, p=0.09) , % FVC(p= -0.477 , p=0.13) , and FEV1 IFVC(p= -0.481 , p=0.13) though there was a tendency that the values of pulmonary function test decreased as CT type increased. With higher CT types, DPB and associated bronchiectasis involved the upper lung field(P=0.01).
DISCUSSION
Clinical DPB based on the diagnostic criteria accord- The HRCT findings of DPB include centrilobularly distributed , small rounded areas of attenuation ; branched linear areas of attenuation , contiguous with the small rounded areas; dilated airways with thick walls , also common outside secondary p 비 monary lobules ; and decreased lung attenuation in peripheral areas due to air trapping caused by the bronchiolar obstruction (8) . Bronchial wali thickening was thought to be due to inflammation of bronchial wall or retained secretion (8) . Figure 3 shows one case of crescentic wall thickening on dependent portion which can be due to retained secretion Cystic bronchiectasis was found in 8 cases which af- bronchiolectasis fected predominantly the right middle lobe known to be the vulnerable site due to its anatomical orientation (9) . Considering the specific features of DPB which is bilateral , symmetrical and diffuse , we consider that cystic bronchiectasis in DPB is more likely to be due to recurrent secondary infection. We propose that the presence of cystic brçmchiectasis should not influence the diagnosis of DPB in the reading ofthe HRCT films Tubular bronchiectasis involving the small and medium -sized bronchi is considered as the characteristic feature of the bronchiectasis in DPB . With the view point of the bronchiectasis , DPB can be considered as a cause of the diffuse bronchiectasis (such as cystic fibrosis and immotile cilia syndrome etc.), although the relationship of DPB and bronchiectasis was not elucidated . In our cases , there was no early DPB(CT type 1) which had only centrilobular small nodules without bronchiolectasis or bronchiectasis. However , it is suggested that the bronchiectasis would eventually develop in vicinity of the bronchiolar lesions and progress proximally if the patient is neglected as shown in our cases.
It is possible but not proved that the dilatation of the proximal bronchi is secondary due to bronchiolar obstruction in DPB as supposed by Akira et al. We have shown two cases of DPB examined with bronchography which was done 1 year before under the suspicion of bronchiectasis. These cases show somewhat unusual bronchographic features for usual bronchiectasis such as irregular stenosis and dilatation of the small airways , areas of the bronchiolectasis, and difficulty of acinar filling at the involved area despite forceful inspiration. These findings were reported previously from Japan but considered as nonspecific for DPB (10, 11) . With long term follow -up of the bronchographies in DPB , they found that the bronchiectasis in medium -sized bronchi is the findings of advanced cases in DPB(1 이 which could have been the theoretical basis insisting that the proximal bronchiectasis is secondary to bronchiolar obstruction. But two factors are required for the occurence ofthe bronchiectasis : bronchial wall demage and a dilating force (12) . It is not clear whether the proximal bronchiolar or bronchial dilatation can be caused by just physiologic dilating force produced by the distal bronchiolar narrowing or obstructi on (8) .
In our study , there was no linear correla Kun 11 Kim, et al: Bronchiectasis in Diffuse Panbronchiolitis Akira et al (2) seem to be too simplified to be in accordance with the clinical severity of DPB as there were several CT types in most patients in our study. Probably not only the CT types but also the extent of involvement of DPB should be considered in the correlation with P 비 monary function test. We suggest that the CT types should be cautiously applicated in clinical practice , and larger number of subject should be studied to determine clinical usefulness of the application of the CTtype.
In conclusion , the characteristic bronchiectasis in DPB occurs specifically in the small and medium -sized bronchi , mainly with the tubular type. At first , the disease begins in basallung fields. These bronchiectasis and corresponding bronchiolitis can involve whole lung field as the disease process advances. HRCT is useful to depict the centrilobular lesions and associated proximal bronchiallesions in DPB , and also useful to demonstrate the extent of DPB. To clarify the relation between the centrilobular lesions and dilated bronchi in DPB , prospective long-term studies and studies for the etiology are needed.
